Abstract This mixed-methods study investigated factors associated with fatigue, disability and school attendance in young people with severe CFS/ME. Participants' illness experiences were also explored. Questionnaires were completed at baseline (T1) and approximately 5 months later (T2). There were 51 participants aged between 12 and 25, with a mean age of 18.8 years (SD 3.4). At T1, participants reported severe fatigue and poor social adjustment. Stronger fear avoidance beliefs at T1 were associated with higher fatigue at T2, and with worse social adjustment at T1 and T2. Female gender was associated with lower work/school attendance at T1 and T2 but not with higher fatigue or worse social adjustment. Having accessed treatment was associated with reporting lower levels of work/school attendance at T1 and T2. Multivariate analyses of key outcomes identified significant associations between stronger fear avoidance beliefs and worse social adjustment at T2, and between female gender and lower work/school attendance at T2. It was clear from the qualitative data that severe CFS/ME negatively impacted on many aspects of young people's lives. Fearful beliefs about activity could be targeted using cognitive-behavioural interventions.
Introduction
Chronic fatigue syndrome (CFS), also known as myalgic encephalomyelitis/encephalopathy (ME), is characterised by enduring and disabling fatigue. It is usually accompanied by persistent symptoms such as muscle pain, cognitive dysfunction and sleep disturbance (Fukuda et al., 1994; Sharpe et al., 1991) . In adolescents, the estimated prevalence of CFS/ME is 0.1-1.29% (Chalder et al., 2003; Crawley et al., 2011; Farmer et al., 2004; Rimes et al., 2007) . Due to a lack of research, prevalence rates for severe CFS/ME have not yet been established (Strassheim et al., 2017) .
There is no universally accepted diagnostic test for CFS/ ME and the diagnosis is difficult to operationalise due to the heterogeneity of the illness. There is a wide range of diagnostic criteria including the Oxford criteria, CDC criteria, London criteria and NICE criteria (Fukuda et al., 1994; Sharpe et al., 1991 ; The National Task Force on Chronic Fatigue Syndrome, 1994; National Institute for Health and Clinical Excellence, 2007) . Although there is no consensus on the most acceptable criteria, the CDC and Oxford criteria are the most widely used (Brurberg et al., 2014; Fukuda et al., 1994 , Sharpe et al. 1991 , the Oxford criteria being more inclusive.
The symptoms of CFS/ME can have unwanted impacts upon several aspects of everyday life. Young people with CFS/ME may find themselves missing school, having difElectronic supplementary material The online version of this article (https://doi.org/10.1007/s10865-019-00010-x) contains supplementary material, which is available to authorized users. ficulties maintaining friendships, and/or dealing with strained family relationships (Burgess & Chalder, 2011; Parslow et al., 2017; Rangel et al., 2000; Sankey et al., 2006; Taylor et al., 2016) . At its most severe, CFS/ME in young people can result in extremely high levels of disability, which can leave the young person bed-bound or unable to attend school (Rangel et al., 2000) . Many may need to use a wheelchair to mobilise, and others may be too unwell to leave their homes.
Research evidence on the trajectory and prognosis of CFS/ME in young people is inconclusive (Gill et al., 2004; Norris et al., 2017; Rangel et al., 2000; Rimes et al., 2007; Sankey et al., 2006) . However it has been suggested that CFS/ME should be treated early in order for patients to receive the best outcome (Burgess & Chalder, 2011; Sankey et al., 2006) . Some young people with CFS/ME have a co-morbid diagnosis. Knight et al. (2013) found that 51% of children and adolescents attending a specialist service reported having a comorbid disorder. Moreover, in a registry-linkage study of children and adolescents within the general population in Norway, Bakken et al. (2016) found that a group with CFS were more likely to report a comorbid diagnosis than a group with type 1 diabetes, and a group from the general population. Comorbidities included anxiety, depression, diabetes, asthma and migraine. This fits with the growing body of evidence that demonstrates a clear relationship between anxiety or depression and CFS in children and adolescents (Bould et al., 2013; Loades et al., 2016; Stoll et al., 2017) . It is important to note that some comorbidities such as migraine may be associated with psychological factors such as depression (Arita et al., 2013) .
The aetiology of CFS/ME is uncertain (Richards, 2000) . However a stress-diathesis model of CFS has been proposed. This posits that some individuals may have a greater risk or vulnerability to stress. This may be influenced by a range of different factors such as genes, psychiatric disorder, personality, self-esteem, adverse life events, and parental factors. The onset of CFS may be triggered by a viral infection, illness, or stressful event. Fatigue and CFS symptoms may subsequently be maintained long-term by perpetuating factors such as fearful beliefs about symptoms, excessive resting, and avoidance behaviour (Lievesley et al., 2014) .
In line with this model, a number of risk factors have been identified which are associated with persistent fatigue, chronic disabling fatigue, and CFS in adolescents and young people. These include female gender, older age, higher IQ, genetic predisposition, viral infection, comorbid anxiety or depression, maternal distress, family adversity, and physical activity level (Collin et al., , 2018a Hickie et al., 1999; Katz et al., 2009; Rimes et al., 2007) .
Cognitive factors such as symptom focusing and a preference for resting can predict poorer outcome once the symptoms have developed (Gray & Rutter, 2007; Richards et al., 2005) . In a case control study nested within a cohort, fear avoidance beliefs, such as ''I am afraid that I will make my symptoms worse if I exercise'' correlated with physical functioning and may well have arisen from having had experiences of worsening fatigue after engaging in activity (Loades et al., in submission) .
There is a dearth of existing research investigating factors associated with fatigue or social adjustment in young people with severe CFS/ME. One study by Rangel et al. (2000) found that young people with severe CFS were more likely to recover if they had a higher socioeconomic status, if they had a physical trigger for their illness(e.g. flu), and if the onset of their illness was in the autumn school term. To our knowledge, there are no other studies which have investigated predictors of outcome in young people with severe CFS. There is also an absence of qualitative or descriptive work on the lived experience of young people with severe CFS/ME. This study therefore had two key aims: (1) to investigate whether factors such as fear avoidance, gender, age, and access to treatment were associated with the key outcomes of fatigue, social adjustment and work/school attendance in young people with severe CFS/ME; and (2) to explore the lived experience of young people with severe CFS/ME. This was a mixed-methods cohort study which involved the collection and analysis of qualitative and quantitative data. Data were collected at baseline (T1) and several months later (T2). It was expected that stronger fear avoidance beliefs about symptoms at T1 would be associated with more severe fatigue, as well as poorer social adjustment and lower work/school attendance at T2. It was also expected that access to treatment would be associated with higher work/ school attendance at T2. Additional analyses were also conducted in order to adjust for the time between completion of the T1 and T2 questionnaires.
Methods Design
This study received ethical approval from the Psychiatry, Nursing and Midwifery sub-committee of King's College London Research Ethics Committee (reference PNM/12/ 13-141). Data collection took place between July 2014 and May 2015. This study employed a short-term prospective design. Questionnaire data were collected in two waves: at baseline (T1), and at follow-up (T2), which was 3-9 months later. The average time between questionnaires was 4.91 months (SD 1.32). All questionnaire measures were collected at both T1 and T2. Written informed consent was obtained from study participants, with additional parental consent for participants under 18.
Recruitment
Participants were recruited from a charity for young people with CFS/ME. This setting was chosen because the charity had contact with a relatively large number of young people who were severely affected by CFS/ME. Recruitment took part in two phases. In the first phase, invitation letters were sent to members of the charity who had severe CFS/ME. The second phase of recruitment involved extending the study invitation to other members of the charity. Advertisements were placed on the charity's mailing lists and social networking websites. Individuals who expressed an interest in taking part were asked to contact a named person at the charity, at which point they completed a screening questionnaire to check whether they met the eligibility criteria for the study.
To be eligible for inclusion in the study, participants were required to have a self-reported diagnosis of CFS/ME, and to be fluent in English (this is because the questionnaire measures have been validated in English, and there were no resources available for translation of these measures into other languages). Participants also had to be aged between 11 and 26 (the study originally sought to recruit young people aged 11-18 but the upper age limit was raised to 26 in order to increase recruitment rates, and because members of the charity could be aged between 11 and 26). An additional requirement was that participants had severe CFS. This was assessed using the functional ability scale (Moss, 2005) . This self-report rating scale describes levels of functioning in young people with CFS/ ME. Possible scores range from 0 (very severely affected) to 100% (fully recovered), with lower scores indicating poorer functioning and more severe CFS/ME. In phase 1 of recruitment, a score of B 30% was required for inclusion in the study. An individual functioning at the 30% level would experience moderate to severe symptoms at rest, and severe symptoms following any activity. They would spend most of the day resting.
In phase 2 of recruitment, in order to increase recruitment rates, the threshold for severity was raised to 50%. At this level, a person would still experience moderate symptoms which would increase following activity. Three participants were recruited during this second phase.
Questionnaires
Participants were asked to complete a questionnaire which consisted of open-ended and closed questions. This was piloted with a young person with CFS/ME and their parents, and adjusted according to their feedback. To ensure that the study was accessible to participants with high levels of disability and to reduce the potential burden, participants were advised that they could ask for help from their parent with completing the questionnaire and that they could take breaks. Questionnaires were sent by mail. Reminders were sent to non-responders. Participants were asked a number of questions related to demographic characteristics and were also asked to complete some validated questionnaires.
Participant characteristics
Participants were asked questions about demographic characteristics such as age and gender. They were also asked questions relating to their medical history, for example whether they had been diagnosed with CFS/ME and by whom, whether they had a family member with CFS/ME, and whether they had any comorbid problems. In order to ascertain whether they met the Oxford criteria for CFS, participants were also asked about the duration, chronicity and severity of their fatigue (Sharpe et al., 1991) . We used the broader Oxford criteria to minimise the likelihood of excluding people with CFS.
Mobility and access to treatment: participants were asked about their current level of mobility, for example whether they were bed-bound, and whether they were using a wheelchair or any assistive equipment (and if so, what type). There was also a series of questions about treatment. For example, participants were asked whether they were currently accessing treatment or had previously accessed it. This was coded as a dichotomous (yes/no) variable for the analysis. They were also asked to specify the type of treatment they were accessing including whether they were taking medication.
Meaningful education/work: participants were asked if they had been able to attend school/college/university/work in the past year, and if they answered in the affirmative, they were asked to state the number of days per week they had been attending. This was converted into a percentage, which was used as an outcome variable in the analysis.
Questionnaires
Participants were also asked to complete the following questionnaires:
Fatigue
Fatigue severity was measured using the Chalder fatigue scale, which is a reliable and valid measure of physical and mental fatigue (Cella & Chalder, 2010; Chalder et al., 1993) . It has 11 items that sum to a maximum possible total score of 33. Participants were also asked to complete a visual analogue scale rating their fatigue severity on a scale of 1-100.
Social adjustment
The Work and Social Adjustment scale (Cella et al., 2011; Mundt et al., 2002 ) is a five-item scale measuring social adjustment and participation in life. Each item receives a score out of 8. The five items are summed to obtain a total score out of a maximum of 40, with higher scores indicating worse social adjustment. The scale is primarily used with adults but was adapted for young people by adding 'school' and 'college' to the 'work' item.
Fear avoidance beliefs
This study used the fear avoidance subscale of the Cognitive Behavioural Responses questionnaire (Ryan et al., 2017; Skerrett & Moss-Morris, 2006; Stahl et al., 2014) . The items measure fearful beliefs about activity, and beliefs relating to the avoidance of activity. The subscale consists of six items, each of them scored from 0 to 4. Scores were calculated out of a total of 24, with higher scores indicating stronger fearful beliefs about activity.
Presence of anxiety or depression
The presence of anxiety or depression was screened for using the PHQ-2 and the GAD-2 (Arroll, 2003; Kroenke et al., 2007) . Each of these scales has 2 items that are scored from 0 to 3 and therefore the total score for both scales can range from 0 to 6, with higher scores indicating more severe depression or anxiety. A score of 3 or more for each scale indicates the presence of anxiety or depression respectively.
Open-ended question
An open-ended question was included which asked all participants to elaborate on their experiences of being a member of the charity and having CFS/ME, including anything that affected their life in a positive or negative way. They were also asked to give feedback about the charity.
Data analysis
Data analyses were conducted within version 23 of IBM SPSS Statistics (IBM Corp., 2015) . Demographic characteristics were described using frequencies and measures of central tendency, as appropriate. Distributions were checked using Q-Q plots. Relationships between individual variables at T1 and T2 were examined using correlations. Point-biserial correlations were used for correlations using one categorical variable and one continuous variable. The SPSS bootstrapping procedure was used with 1000 bootstrap samples, and bias-corrected 95% CI were calculated.
Subsequently, multiple regression analyses were conducted to examine whether factors (such as demographic characteristics and fear avoidance beliefs) were associated with fatigue, social adjustment and work/school attendance at T2.
The responses to the open-ended text questions were analysed using conventional content analysis (Hsieh & Shannon, 2005) . The process involved inductive coding of qualitative data into categories: fragments of text were coded at the smallest meaningful unit, and where possible, text fragments were coded into mutually-exclusive categories (Sommer, 2006) . The coder recorded the frequency of occurrence of each category, and then grouped similar categories together into over-arching themes.
Results
Invitation letters were sent to 390 young people (and parents of those aged under 18). In a second phase of recruitment, three further participants were recruited via advertisements on the charity's social media pages and email lists. In total, 68 consent forms and 56 questionnaires were returned.
Of the 56 participants who returned questionnaires and consent forms, 2 were excluded because they had recovered. Two participants were excluded due to invalid consent forms. One participant was excluded because the questionnaire was completed entirely by the participant's parent without the involvement of the young person themselves.
51 young people were included in the analysis. All completed questionnaires at baseline (T1). Thirty-eight (74.5%) participants responded at the follow-up stage (T2).
Baseline characteristics
Demographic characteristics of participants are shown in Table 1 . Participants were aged between 12 and 25, with a mean age of 18.8 years (SD 3.4). Participants reported a mean illness duration of 5.7 years (SD 4.0).
All participants reported that they had a diagnosis of CFS/ME and 43 participants (84.3%) met the Oxford criteria for CFS/ME (Sharpe et al., 1991) . All participants except one stated that their diagnosis had been given or confirmed by their GP, a consultant, specialist doctor, or physiotherapist.
Thirty-seven (72.5%) participants reported using assistive equipment such as crutches, walking frames, ramps, stair-lifts and shower chairs. Thirty-three participants (64.7%) reported that they used a wheelchair. Nine participants (17.6%) reported that they were bed-bound. Fortyfour participants (86.3%) stated that they were taking medication.
Almost two-thirds of the participants reported having a comorbid illness in addition to CFS/ME (58.8%). Examples included fibromyalgia, depression, anxiety, and obsessive compulsive disorder (OCD). Forty-one participants (80.4%) stated that they had accessed at least one form of treatment. As seen in Table 1 , patients had accessed a variety of treatments including CBT (cognitive behaviour therapy) and graded exercise therapy (GET) as well as occupational therapy and complementary therapies.
Fourteen participants (27.5%) had been able to attend school, college or work in the past year. Ten participants (19.6%) stated that they had a home tutor. Nine participants (17.6%) had accessed online learning.
As can be seen in Table 2 , at T1, participants reported mean scores on the social adjustment scale which surpassed the clinical cut-off threshold of 20 and indicated a moderately severe or worse level of psychopathology (Mundt et al., 2002) . They also reported a mean fatigue score which surpassed the cut-off score of 19 out of 33 reported by Norris et al. (2017) for chronic disabling fatigue (a proxy for clinician-diagnosed chronic fatigue syndrome). Similarly, participants also reported high levels of fatigue on the fatigue visual analogue scale. At T1, 16 participants (31.4%) scored above 3, the cut-off threshold for anxiety, and 16 (31.4%) scored above the cut-off threshold for depression. T2 scores were not considerably different from T1 scores, and with the exception of anxiety and depression, still exceeded cut-off thresholds for impairment/severity.
Correlations
The results of the correlation analyses can be seen in Table 3 . In summary, significant associations were found between the following variables: stronger fear avoidance beliefs were associated with higher levels of fatigue at T1, and with worse social adjustment at T1 and T2. Female gender was significantly associated with lower levels of school attendance at T1 and T2. Similarly, access to treatment was associated with lower levels of school attendance at T1 and T2.
Multiple regression analyses
Multiple regression analyses showed that a model containing age, gender and fear avoidance beliefs at T1 pre- CFS/ME Chronic fatigue syndrome/myalgic encephalomyelitis (or encephalopathy), CBT cognitive behaviour therapy, GET graded exercise therapy dicted social adjustment at T2 (R 2 = .22, F(3,33) = 3.16, p = .04). As can be seen in Table 4 , stronger fear avoidance beliefs at T1 were specifically associated with poorer social adjustment at T2. Female gender was also associated with poorer social adjustment at T2. Secondly, a model containing age, gender and fear avoidance beliefs at T1 predicted work/school attendance at T2 (R 2 = .26, F(3,28) = 3.22, p = .04). Specifically, female gender was associated with lower work/school attendance at T2. Finally, a model containing fear avoidance beliefs, age and gender was not predictive of fatigue at T2 (R 2 = .05, F(3,33) = .59, p = .63).
Adjustment for time
As seen in the Table A1 in the supplementary material, the addition of time as a covariate did not alter the findings of the multiple regression analyses except that the variables fear avoidance and gender were not significant predictors of T2 social adjustment.
Access to treatment
A model containing age, gender and access to treatment did not significantly predict social adjustment: R 2 = .14, F(3,32) = 1.70, p = .19. On the other hand, a model containing age, gender and access to treatment significantly predicted work/school attendance: R 2 = .26, F(3,28) = 3.36, p = .03. However as can be seen in Table 5 , none of the individual variables were significantly associated with outcome. Finally, a model containing age, gender and access to treatment was not predictive of T2 fatigue: R 2 = .11, F(3,32) = 1.28, p = .30. However gender was significantly associated with outcome.
Qualitative analysis
The content analysis revealed six over-arching themes which are shown in Table 6 and summarised briefly below. Nearly a third of the categories were related to positive factors and sources of social support. The responses revealed that participants were grateful for the charity's help in advocating for young people with CFS/ME, raising awareness, and providing the participants with social support networks where they could interact with other young people with CFS/ME. One participant commented: 'It is so reassuring that ME sufferers are not alone'.
Theme 2: link between CFS/ME symptoms and other variables
Just under 10% of the categories were in relation to participant's views about possible links between CFS/ME symptoms and other variables. For example, one participant suggested that low mood is a consequence of having CFS/ME: 'People who feel/sad low etc. is a side effect of ME so should not be considered causational to ME. Anybody would feel low/sad if their ability to live has been impaired'.
Theme 3: the lived experience of having CFS/ME
Participants' responses illustrated the reality of living with CFS/ME, and it was apparent from the comments that symptoms of CFS/ME and levels of functioning can fluctuate over time. The comments illustrated the impact of this illness on the young people's lives: '…I find it very difficult the negative [effects] CFS has had on my social side of life, with school and friends…'
Theme 4: experiences with diagnosis and treatment
Just over a fifth of the categories related to participants' experiences with treatment. Participants described contact with health professionals who lacked knowledge and understanding of CFS/ME and how to diagnose and treat it. Many of them were dismissive or disbelieving of participants' symptoms. One participant commented: 'Doctors do not seem to believe such an illness exists'.
Related to this, one participant commented on the need for more training for healthcare professionals in this area:
I must mention that I feel that there is not enough of the right sort of help and support being provided medically. It would be helpful if medical professionals were trained and educated on CFS/ME, especially on how each individual is affected differently by ME… In addition, the following comment from a participant demonstrates that there can often be a lack of collaboration between different health professionals involved in the same patient's care:
[I would like]…a greater link between people in the medical profession, so they are equipped to deal with both ME and mental illnesses people get as a side effect of ME (OCD, Anxiety, Depression, Eating Disorders, etc.)…I have felt I've had to take advice from my ME OT and my mental health specialist and tried to find some sort of balance. This shouldn't be something I have to sort out, on top of everything else… Negative impacts of CFS/ME 3 2.1 CFS/ME is more than just fatigue 3 2.1 CFS/ME as part of identity 2 1.4
Chronicity of fatigue 1 . 7
Loss of independence 1 . 7 Lack of awareness of CFS/ME and resulting stigma 15 10.4
Lack of awareness of CFS/ME 11 7.6
Negativity from other people with CFS/ME 3 2.1
Stereotyping of CFS/ME 1 . 7 Link between CFS/ME symptoms and other variables 13 9
Factors linked with onset of CFS/ME symptoms 7 4.8
External factors impacting on symptoms 2 1.4
Low mood or anxiety as a consequence of CFS/ME symptoms 2 1.4
Need for more research to increase understanding of CFS/ME 2 1.4 Course and prognosis of CFS/ME 12 8.3
Feeling better 7 4.8
Comparison to life before CFS/ME 2 1.4 CFS/ME does not last forever 1 .7
Gradual improvement 1 . 7
Feeling hopeful 1 . 7
Over-arching themes are in shown in bold type. The total frequency of occurrences for all categories under one theme were summed to obtain a total n and percentage for each theme, which are shown in bold next to each category J Behav Med (2019) 42:898-910 905
Theme 5: course and prognosis of CFS/ME Within this theme, participants reported that they were feeling better, and there were comments suggesting that improvement had been slow and gradual. One participant commented: 'At the moment I am feeling slightly better, but it has taken a long time to get this far'.
Theme 6: lack of awareness of CFS/ME by others and resulting stigma
Just over 10% of the categories were related to lack of awareness of CFS/ME by others, and the comments from participants suggested that there is a lack of awareness of CFS/ME both in the medical profession (as mentioned in theme 4: Experiences with diagnosis and treatment) and in the wider community. One participant commented: 'I think more people need to know about this condition, as when my mum says to people I have ME and chronic pain syndrome, no [one] understands it, they think it's a cold or yuppy flu!'.
Discussion
The aim of this study was to explore the experiences of young people with severe CFS/ME and to investigate factors associated with fatigue, social adjustment and work/ school attendance. Participants' responses to the questionnaire demonstrated the profound disability associated with having severe CFS/ME: almost three quarters of participants reported using assistive equipment, and more than two-thirds reported using a wheelchair. Only around a quarter of patients had been able to attend school, college, or work in the past year. The findings support previous research which shows the negative impacts that symptoms of CFS/ME can have on a young person's life. Symptoms of CFS may mean that individuals with CFS have to miss large amounts of school, or give up valued and enjoyable activities, a consequence of which may be social isolation (Crawley & Sterne, 2009; Jelbert et al., 2010; Parslow et al., 2017) . Many participants in this study reported a lack of awareness and understanding of CFS/ME by their peers, schools, healthcare professionals, and in the wider community. Participants described the stigma of having an illness that was misunderstood by others. This led to difficulties such as problems with accessing education, despite this being deeply meaningful and valuable to them. Many participants also reported barriers in obtaining a diagnosis of CFS/ME and accessing treatment for it. Healthcare professionals' lack of understanding and awareness of CFS/ME and medical uncertainty about this illness has been reported previously (Bowen, et al., 2005; Jelbert et al., 2010; Webb et al., 2011) . It is clear that there is still work to be done in raising awareness about CFS/ME in the health and education sectors and within the general public, in order to reduce some of the stigma associated with symptoms and to help people with severe CFS/ME to feel less isolated.
Although this was a naturalistic study and not an evaluation of treatment, it is notable that the majority of participants reported that they had accessed some form of treatment, and yet the mean scores for fatigue and social functioning had not changed considerably by T2. Another interesting finding was that access to treatment was associated with lower work/school attendance at the univariable level, but the variable itself was not a significant predictor when included with other variables within a multivariable model. It could be that participants who accessed treatment required more time away from school/work in order to attend appointments. However, it may also be that the effects of treatment would not be seen within such a short period of time.
The finding that fear avoidance beliefs were associated with worse social adjustment supplements earlier findings showing that illness-related beliefs and cognitions may be associated with poorer functional impairment (Richards et al., 2005) in young people with CFS/ME. This suggests that cognitions such as fear avoidance beliefs may be an important factor to consider in the understanding of the processes that maintain fatigue and disability in CFS/ME. This study did not allow for causal inferences to be made, but an alternative explanation of the findings is that fearful beliefs developed as a result of being so severely ill. Either way they could be targeted as part of a cognitive-behavioural treatment package.
Another key finding was that almost a third of participants in this study scored above the cut-off threshold for the presence of depression. This is comparable with the rates of comorbid depression (29-34.6%) reported in previous clinical cohort studies of adolescents with CFS/ME (Bould et al., 2013; Loades et al., 2017) and adds to research showing that rates of depression are generally higher in adolescents with CFS than those in the general population (Bould et al., 2013) . Similarly, the rates of anxiety reported by children and adolescents with CFS/ ME were higher than those reported by children and adolescents in the general population (Stoll et al., 2017; ). This finding also supports existing research in which young people with symptoms of CFS/ ME report negative impacts of symptoms such as reduction in activity, school absence and difficulties maintaining social relationships. This is in addition to the negative emotional impact of CFS/ME and difficult feelings such as loss, isolation, and loneliness that are often reported by young people with CFS/ME (Jelbert et al., 2010; Parslow et al., 2017; Taylor et al., 2016) . Previous research also suggests that having an illness like CFS/ME is associated with low mood and depression as well as anxiety, but the direction of causality is unclear (Bould et al., 2013; Taylor et al., 2016) . There is a lack of evidence about which treatments are effective for young people with CFS/ME who also have comorbid depression, and further research is needed in this area .
Fear avoidance beliefs, which were found to be an important factor associated with social adjustment in this study, can be targeted using rehabilitative treatments such as CBT. There is growing evidence that this type of treatment is effective for the treatment of CFS/ME. CBT has been shown to be effective for the treatment of CFS/ ME in adolescents and young people, in terms of reduced fatigue and increased school attendance Nijhof et al., 2012; Stulemeijer et al., 2005) . Followup studies have shown that the positive effects of CBT can be maintained long term (Knoop et al., 2008; Lloyd et al., 2012) .
However there is a dearth of research about treatment options for young people with severe CFS/ME. One option for individuals who are too unwell to attend hospital appointments is home-based rehabilitative treatment. Burgess and Chalder reported that an adolescent with severe CFS/ME who received treatment using this approach made a full recovery, returning to school and showing reduced fatigue and normal functioning (Burgess & Chalder, 2011) . This was despite the fact that the adolescent had been bedbound. The approach consisted of stabilising activity levels and addressing fearful beliefs about activity. The authors suggested that a strong therapeutic relationship with the patient and family was key to the treatment's positive outcome. Following on from this promising case report, a case-series found that a small group of adolescents (n = 6) who received home-based family-focused CBT recovered, and that gains were maintained at follow-up (Burgess et al., 2018) . Of course further research on treatment effectiveness is needed, in a controlled setting and on a larger scale.
There are some biological characteristics which were not measured in this study but may impact on fatigue and levels of functioning. For example, sleep problems are commonly reported in chronic fatigue syndrome (Gotts et al., 2014) . Sleep quality appears to be poorer in adolescents with chronic fatigue syndrome compared to healthy controls (Josev et al., 2017; Snodgrass et al., 2015) . A recent birth cohort study found that participants who developed chronic disabling fatigue during adolescence had a shorter sleep duration during their early childhood. The authors suggested that sleep abnormalities may be a risk factor for the development of CFS/ME, and that this may be associated with dysfunction of an underlying physiological mechanism (Collin et al., 2018b) . Sleep problems may also be associated with disruptions to circadian rhythms, although research on this is inconsistent and further higher quality research is needed (Snodgrass et al., 2015) . Within the confines of this study, it was not possible to undertake measurements of anthropometric characteristics such as weight. This may be an important factor to consider, because there is some evidence that high levels of obesity are associated with high levels of fatigue (Lim et al., 2008) . However there is an absence of research on the link between fatigue and obesity in adolescents and young people.
To our knowledge, this is the first study to explore the experiences of young people with severe CFS/ME. However, the study has several limitations which should be taken into account. Despite the initial attempt to recruit over 300 participants this small sample of 51 consisted of members of a charity for young people with CFS/ME. Therefore the sample may not be representative of young people with severe CFS/ME within the general population. It follows then that the findings of this study may not be generalizable to other settings and populations. Moreover, there was a gender imbalance (the majority of participants were female). Another limitation is the fact that participants self-reported their diagnosis which we were not able to verify. This means that we cannot be sure that they met all the requirements of the Oxford criteria. Neither can we say with certainty that the diagnosis had been verified by a specialist.
There was no control group in the current study. This limits the interpretation of the findings, and means that causal inferences cannot be made. It may be useful to compare people with CFS to an illness control group in order to ascertain whether factors (such as fear avoidance beliefs) are also associated with fatigue or functioning in other illnesses.
Due to the wide age-range of participants included in this study, there may have been differences between the younger and older participants in this group. The brain continues to undergo changes as it matures throughout adolescence and early adulthood. Development of some of the important fronto-temporal connections in the brain continues until at least the age of 25 (Lebel et al., 2008) . However, these differences could not be investigated due to lack of adequate power. It was not possible to investigate any causal associations between the variables measured in this study due to the short follow-up period. Given these caveats, the findings of the current study should be interpreted with caution.
Future research could involve longitudinal studies including a larger sample with a longer follow-up period. It could also be possible to compare groups of children, adolescents, and young adults, in order to investigate whether these age groups show differences in terms of the factors that are associated with outcome.
In summary, this study found that severe CFS/ME negatively impacted on many aspects of young people's lives, and that fearful beliefs were associated with poorer social adjustment. There is a need for further research about how severe CFS in young people can be effectively treated. 
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